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Abstract

Greater Serengeti Mara Ecosystem (GSME) encompasses large protected areas of savanna with iconic wildlife
surrounded by pastoralists and farms. GSME is facing severe pressure from human-induced changes due to
rapid increase in population and climate variability. We undertook surveys with local communities to
understand the potential impacts of these changes on wildlife and livelihoods of communities. We visited eight
villages in Kenya and Tanzania and discussed with local communities and leaders, park management on drivers
of change, and wishes for future development. To facilitate the conversation, we developed posters with four
scenarios as a basis for discussions and a board game for simulation of everyday life for people living close to
the protected park areas. The board game served both as a platform for discussing livelihood strategies and
evaluating consequences of choices for the players and as a tool for us to record the players' behavior. The
game was played with a group of four men and a group of four women in each village and with one group of
four policy-makers and one group of park managers from both countries. In general, women were more
successful in the game by being more strategic and collaborative than the 8 groups of men and thereby
obtaining better scores. The poorest group of players were the policy-makers from both Tanzania and Kenya.
The poster and board game results were used to build future scenarios based on Bayesian Belief Network.

Introduction

The Greater Serengeti-Mara ecosystem (GSME) is home to some of the earth’s largest remaining free-ranging
ungulates as well as predators. The pressure on GSME is growing due to rapid increase in human population
in areas surrounding the ecosystem at an annual population growth rate of 3.28%, agriculture expansion (Said
et al. 2019), fencing, incursions of livestock in protected areas (Veldhuis et al. 2019), climate variability and
changes and large losses of wildlife (Ogutu et al. 2016). Therefore, it was necessary to understand the various
stakeholders' priorities on the future of the GSME, which included the local communities (both men and
women), park managers, researchers, and decision-makers.
The research team wanted to involve local people living around Kenya and Tanzania’s Serengeti Park and
Masai Mara National Reserve in developing a framework on how a sustainable future would look like for them
and the protected areas. We developed a board game to get people talking to the researchers and each other. A
game offers an alternative way for researchers to learn about local people's preferences and local people to
gain insights into their circumstances. Games offer different stakeholders a means to explore the position and
behaviour of other stakeholders and the diversity of interests on the resource in question (Barreteau et al. 2007).
Games can provide stakeholders with a better understanding of the complexity of a natural resource
management problem, including the feedback loops they are part of and the consequences of their actions for
others (Barreteau et al. 2007; Redpath et al. 2018). The constructed reality of the game also provides a space
for safely exploring different strategies and their outcomes without suffering the consequences (Redpath et al.
2018).
The exercise's objective is to compare the stakeholder groups concerning revealed preferences and
performance following the game's aim. We also tested if changes occurred in stated strategies before and after
the game. According to players, the relevant insights gained by playing the game could guide real-life
livelihoods activity and investment choices. These stakeholders' insights and aspirations could play a
significant role in the land use planning for the GSME.

Method

The board game allows for four players, with each player representing a family. The game reflects real life in
that there is a limited amount of land for grazing cows or agriculture. The players use the land to collect food
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for their livestock and families and gain happiness by investing in education, healthcare, and managing
resources such as agriculture and wildlife sustainably. The game is played in five rounds, with each round
representing a year in the life of the village (mixed of wet and drought periods). Each year the number of
family members in each household increases, again reflecting real life. The number of new household members
is partly up to the player. Livestock numbers can also increase, which causes land to be increasingly scarce. In
turn, this requires players to find common solutions, particularly when the event cards introduce disasters. At
the end of year five, the players win if all the families in the village are above a certain level of happiness or
fortune.

Figure 1: The board consists of a) land use options b) score card and c) players, chips (cattle, tractors), cards
(investments – education & health).
Fortune can be gained by building businesses, trading goods (formally and informally) and services, including
by taking wage employment, managing natural resources in the protected area sustainably, and investing in
healthcare and education. Data was generated by recording the players' actions in the game. Through pre and
post-game questionnaires about planned game strategies, insights gained, strategies in future games, and how
experience gained through the game could be used in real life. For details of the game, see Said et al. 2019.

Results

Characteristics of stakeholders
We found significant differences in age between locations. Kenyan policy-makers and managers, on average,
were significantly older than players in all Kenyan villages except for policy-makers and players in Sekenani
(F=8.96; P<0.01, ANOVA with Bonferroni). In Tanzania, managers were significantly older than players in
Makao and Mwantimba (F=4.36; P<0.01, ANOVA with Bonferroni). There were no significant differences
between other groups in Tanzania. Comparing communities, age varied significantly between locations
(F=5.97; P<0.01, ANOVA with Bonferroni). Players in Kolong were significantly younger than in Mwantimba
and Oliopiri. Players in Olorien were also significantly younger than players in Nyiberekera, and Oloipiri and
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players in Ololchura were significantly younger than players in Nyiberekera. In Tanzania, players in Makao
were significantly younger than in Nyiberekera.
In Tanzania, most players from the Northern communities Nyiberekera and Oloipiri stated livestock
production as the primary income generating activity whereas players from the Southern communities Makao
and Mwantimba primarily stated farming. In Kenya, no one mentioned farming but instead livestock
production, environmental resource harvesting, and wage and business income.
Strategy between stakeholders and country
The questionnaire and portfolio scoring approach was used to obtain information of each player intended
livelihood and investment strategies before and after the game showed no significant difference in average
livelihood strategy score between groups before. Some stated changes in strategies are observed after the game.
Differences between males and females were reduced except for score on hunting. Policy-makers (t= 1.87;
P<0.1) and males (t= 2.25; P<0.05) on average increase the score for farming after the game. Females on
average score lower on livestock after the game (t=1.59; P<0.1).
Communities in Kenya on average score high on livestock production (particularly Kolong and Ololchura)
and tourism (particularly Oloirien and Sekenani) before the game. In Kolong the average score on livestock
was weakly significantly higher than farming (t=1.71; P<0.1). In Tanzanian scores are more spread out but
tend to be higher for farming, except for Oloipiri where average scores are higher for livestock. The average
score on tourism is weakly significantly higher in Kenya than in Tanzania (t=1.47; P<0.1). Changes in average
scores after the game include a significantly lower average score on livestock production (t=2.73; P<0.05, ttest), a significantly higher score on tourism (t=2.47; P<0.05) but only in Kolong.
There was no significant difference in the average score for investments between groups before playing the
game. Comparing before and after the game females on average scored significantly lower on building
businesses (t=1.75; P<0.05) and significantly higher on investing in health care (t=1.50; P<0.01) and buying a
tractor (t=1.65; P<0.1) after the game. Managers on average scored higher on education after playing the game
(t=1.43; P<0.1) and policy-makers lower on adding more children (t=1.51; P<0.1) (both on the 0.1 level).
The variation in scores between investments were highest in Nyiberekera and Oloipiri. In both communities,
education was on average scored significantly higher than breeding cattle (t=3.30; P<0.05 and t=4.30; P<0.01),
healthcare (t=4.12; P<0.01 and t=2.90; P<0.05), building businesses (t= 4.65; P< 4.65 and t=3.28; P<0.01) and
tractors (t=10.15; P<0.01 and t=5.05; P<0.01) before the game. Increasing the number of children was on
average scored significantly lower than breeding cattle (t=1.75; P<0.1 and t=3.65; P<0.01), healthcare (t=3.26;
P<0.01 and t=2.81; P<0.05), and business (t=2.04; P<0.05 and t=1.76; P<0.05) in the same communities before
the game. After the game, adding children was scored higher in Kolong and Oloirien, but lower or remained
low everywhere else. However, no differences between before and after were significant.
Managers were more likely to find hunting in PAs unacceptable than other groups (χ=3.842; P<0.005).
Managers, policy-makers and scientists were more reflective in their answers. Overall players thought that
hunting in the PA was defendable in case of famine or poverty (34%), when wildlife trespassed and caused
crop damage, livestock depredation or attached people (11%), or simply when feasible due to the migration
traversing village land (5%). Communities in Kenya were significantly less likely to support hunting in the PA
than in Tanzania (χ=13.11; P<0.001). 18% failed to answer this question.
In the board game we observed some unique characteristics. Games by policy-makers were characterised by
lower frequencies of players helping each other compared to managers. Perhaps, as a result, policy-makers lost
more happiness (i.e. negative happiness score on the fortune track) than any other group. Evaluating end game
total score policy-makers fared worse than any other group with a negative score and hence losing both games.
Policy-makers also managed wildlife resources poorer than any other group. The reason for the consistently
poor performance of policy-makers on these parameters is unclear. It will important to extend the game to
more policy-makers and observe if the behaviour will be the same.
In general, the 8 groups (four players in each group) of women were more successful in the game, by being
more strategic and collaborative than the 8 groups of men and thereby obtaining better scores. Female groups
scored higher in total happiness in the games that passed this success criterion in Makao, Mwantimba,
Oloipiri, Kolong, and in Oloirien.
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Discussion and Conclusions

In summary, women overall won more games than men. Policy-makers performed worse than other groups
did, and players in Tanzania maintained a lower population and higher happiness score than in Kenya. The
board game revealed an increased ability of players to comprehend the game's conditions as suggested by a
high degree of rational choices. The game also showed an increased preference for children's education,
consistent with how the game can best be won. There was also evidence of players choosing in accordance
with group and gender-specific roles. However, the most striking result was policy-makers' poor performance
compared to rural males and females and protected area managers in terms of overall happiness score. The
policy-makers even chose the field for illegal hunting in protected areas at the lowest probability indicating
higher preference than any of the groups. Policy-makers also showed higher risk-loving behavior, lack of
collaboration, and choosing strategies opposing stated policies and development objectives. It will be
important to increase the groups to get stronger results.
Few changes in stated strategies were observed after playing the game. Contrary to expectations, we also found
little evidence for the game-enhancing player's focus on collaboration. However, almost all players mentioned
insights that would influence their real-life investment and livelihood activities, most of which were proenvironmental. Hence, experience playing the game has enabled community players to evaluate the
consequences of livelihood strategy choices and safely explore alternative investment strategies and also
informed researchers what are key element that are needed for land use planning for the GSME that will include
the aspirations of the local communities, park managers and decision-makers. The output from poster and
board game were used in modelling future land use in the GSME based on Bayesian Belief Network.
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